Entomotaxonomia (2022) 44(4):—, DOI: 10.11680/entomotax.2022031, ISSN 2095-8609 1 


Five new species of Hilara (Diptera: Empididae) from 
Shalulishan, China 


Wengiang CAO’, Hang ZHOU’, Chunmin ZHANG””, Ding YANG!” 


1. Department of Entomology, College of Plant Protection, China Agricultural University, Beijing 100193, 
China 
2. Tongliao Agricultural Technology Extension Center, Tongliao, Inner Mongolian 028000, China 


Abstract: The genus Hilara Meigen, 1822 is one of the largest genera in Empididae and is distributed 
worldwide with over 400 known species. Six species are newly reported from Shalulishan, with five of the 
species described as new to science: Hilara brevispina sp. nov., Hilara cirencuoana sp. nov., Hilara 
dorsiprocessa sp. nov., Hilara dorsispina sp. nov., and Hilara tenuispina sp. nov. A key to separate these 
species in the genus Hilara is presented. 
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Introduction 


The genus Hilara Meigen, 1822 is one of the largest genera in Empididae and distributed 
worldwide with over 400 known species (Yang et al. 2007; Xiao et al. 2018). It is 
characterized by the following features: eyes in both sexes distinctly separated on frons; orb 
present, mostly short hair-like, but often just penultimate, one long bristle-like; male fore 
tarsomere 1 usually thickened; and vein R1 slightly thickened apically (Chvála 2005). The 
Palaearctic species of Hilara were mainly studied by Saigusa (1963), Straka (1987), and 
Chvala (2002, 2005). The Oriental species were mainly studied by Frey (1952), Straka & 
Obuch (1983) and Grootaert & Kiatsoonthorn (2001). Until now, 68 species are known to 
occur in China (Grootaert et al. 2003; Yang et al. 2007, 2010, 2018; Xiao & Yang 2016, 2017; 
Xiao et al. 2018). 
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Shalulishan is located in the western part of Sichuan, China. It belongs to the central 
range at the northern end of Hengduan Mountains. The whole mountain range runs from north 
to south, 3800 meters above sea level, with snow-capped peaks rolling in succession. This 
genus is newly reported from Shalulishan with six species including five new ones. A key to 
separate these species of the genus Hilara is presented. 


Material and methods 


The specimens were examined and illustrated using a ZEISS Stemi 2000-C Stereo 
Microscope. Genitalic preparations were made by macerating the apical portion of the 
abdomen in cold 10% NaOH for about 6 hours. The type specimens are deposited in the 
Entomological Museum of China Agricultural University (CAU), Beijing. The following 
abbreviations are used for bristles: acr — acrostichal; ad — anterodorsal; av — anteroventral, 
dc — dorsocentral; h — humeral; ih — inner humeral; npl — notopleural; oc — ocellar; orb — 
orbital; pd — posterodorsal; ph — posterior humeral; prsc — prescutellar; psa — postalar; pv 
— posteroventral; sa — supraalar; sc — scutellar. 


Taxonomy 
Key to species of Hilara from Shaluli Mountain 
1. Legs nearly entirely dark brown to black, all coxae blackish or black -+++++++++++++rrtrtt eter tee t et te tees 2 
-. Legs mostly brownish yellow to dark brownish yellow, all coxae brownish yellow; phallus bifurcated at 
extreme tip srs tereeeee etter ee terete eee eee ee eee eee e eect ners eer e tenet ener a aes H. tenuispina sp. nov. 
2. Surstylus long, spine-like+++++++++++++etee sete eee te eee eee teen e ee eee eee eee eee een eee n eee ee ee eee E eee as 3 
-. Surstylus short, finger-like, strongly curved forward -++++++++srsrstetete rete H. striata Xiao, Dong & Yang 
3. Epandrial lamella without spine-like dorsal process:++++++++1teeretrcsrseeeeetteeeeeeeeeteeeeteeeeeeeeeenenenenes 4 
2, Epandrial lamella with spine-like dorsal PLOCES ett seek Tee hth escent tenis tans aban as a ARa a ue neh ance ice tinal 5 
4. Epandrial lamella dorsally weakly concave, without distinct dorsal process; surstylus very long, 
spine-like apically -+++++++++++++eeeeeteeeeeeeeeeee eee e scene eee teen eee ee essence een ee eae ees H. cirencuoana sp. nov. 
-. Epandrial lamella with large, wide dorsal process hiding apex of cercus +++ H. dorsiprocessa sp. nov. 


5. Hind femur with 3 long av on apical 1/3; epandrial lamella with short spine-like dorsal process; surstylus 
long, spine-like with very thick basersssrrcre eet e teeter eect e cece e ence cence een cneeeeesenees H. brevispina sp. nov. 
-. Hind femur with 6 long av on apical 2/3; epandrial lamella with long spine-like dorsal process; surstylus 
long, spine-like with thick basers:sssrre terete eter ete eet e eee e eee e cece een cneeeeeeeecneeeee H. dorsispina sp. nov. 


1. Hilara brevispina sp. nov. (Fig. 1) 

Description. Male. Body length 4.0-4.2 mm. Wing length 4.7-4.8 mm. 

Head black with grey pollen; hairs and bristles black. Eyes dark brown, distinctly 
separated; ocellar tubercle weak, ocelli yellowish brown, with 2 very long oc. Frons with one 
row of 4 orb mostly short-haired, just penultimate one long bristle-like (nearly as long as oc). 
Antenna black except two basal segments blackish; 1st segment dorsally and 2nd segment 
apically with black hairs; 1st segment little longer than 2nd segment; 3rd segment long, 
subconical, 2.0 times longer than wide; stylus as long as 3rd segment. Proboscis brown to 
dark brown with blackish hairs, 0.5-0.6 times as long as head height; palpus dark brown with 
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black hairs, subapically with 1 very long ventral bristle. 

Thorax black with grey pollen; hairs and bristles black, bristles rather long. Pronotum with 
1 long bristle laterally. 1 h, 1 ih, 1 ph, 3 long npl; acr irregularly quadriseriate, dc uniseriate (2 
posteriormost dc long); 1 very long presc, 1 sa, 1 psa; scutellum with two pairs of long sc. Legs 
entirely blackish. Hairs and bristles on legs black. Mid femur with 3—4 long ad. Hind femur with 
dorsal bristles, with 3 long av on apical 1/3. Fore tibia with 3 ad, apically thickened, with 5 
apical bristles. Fore tarsomere 1 distinctly thickened, 1.35 times thicker than fore tibia, 0.7 times 
longer than fore tibia, 0.95 times as long as fore tarsomeres 2—5 together. Fore tarsomere 1 
without d. Mid tibia with 1 av; apically with 4 bristles. Hind tibia with 5-6 pd and 4-5 av; 
apically with 3 bristles (1 subapical pd rather long). Wing hyaline, slightly tinged brownish; 
pterostigma long and narrow, dark brown; veins dark brown. Halteres brown. 


Figure 1. Hilara brevispina sp. nov. A. Male habitus, lateral view; B. Male genitalia, lateral view; C. Male 
genitalia, posterior view; D. Surstylus, lateral view; E. Hypandrial process, posterior view. 


Abdomen nearly straight, sometimes apically slightly curved downward, dark brown 
with grey pollen. Hypopygium blackish, nearly as thick as pregenital segments. Hairs and 
bristles on abdomen blackish to black. 

Female. Unknown. 
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Male genitalia. Epandrial lamella much wider than long, dorsally slightly concave with 
short spine-like dorsal process; surstylus very narrowly separated from epandrial lamella, long 
spine-like with very thick base. Cercus short thick. Hypandrial process distinctly narrowed 
toward tip. 

Holotype. 3, China, Sichuan, Derong, Cirencuo, 4105 m, 16-VII-2019, Liang WANG 
(CAU) leg. Paratypes. 6, same data as holotype (CAU). 

Etymology. This specific epithet refers to the epandrial lamella having a short spine-like 
dorsal process. 

Diagnosis. 4 orb. Legs entirely blackish. Fore tarsomere 1 rather thick; first flagellomere 
as long as stylus. Hind femur with 3 long av on apical 1/3. Epandrial lamella with short 
spine-like dorsal process. Surstylus long, spine-like with very thick base. 

Remarks. This new species is somewhat similar to H. elongata Xiao, Dong & Yang, 
2018 from Sichuan, but can be separated from the latter by the black thorax and hypandrial 
process not furcated. In H. elongata, the thorax is yellow, and the hypandrial process is 
shallowly furcated at the extreme tip (Xiao et al. 2018). It may be separated from H. 
dorsispina sp. nov. by the epandrial lamella with a short spine-like dorsal process and 
surstylus with the very thick base. 


2. Hilara cirencuoana sp. nov. (Fig. 2) 

Description. Male. Body length 4.6 mm. Wing length 5.2 mm. 

Head black with grey pollen; hairs and bristles black. Eyes dark brown, distinctly 
separated; ocellar tubercle weak, ocelli yellowish brown, with 2 long oc. Frons with 5 orb 
mostly short haired, just penultimate one long, bristle-like (nearly as long as oc). Antenna 
black; 1st segment dorsally and 2nd segment apically with black hairs; 1st segment little 
longer than 2nd segment; 3rd segment long, subconical, 1.9 times longer than wide; stylus as 
long as 3rd segment. Proboscis dark brown with blackish hairs, 0.5 times as long as head 
height; palpus black with black hairs, subapically with 1 very long ventral bristle. 

Thorax black with grey pollen; hairs and bristles black, bristles rather long. Pronotum with 
1 long bristle laterally. 1 h, 1 ih, 1 ph, 3 npl; acr irregularly quadriseriate, dc uniseriate (2 
posteriormost dc long); 1 long presc, 1 sa, 1 psa; scutellum with two pairs of long sc. Legs 
entirely blackish. Hairs and bristles on legs black. Mid femur with 5 mostly very long ad. 
Hind femur with dorsal bristles, with 3 long av on apical 1/3. Fore tibia with 2 long ad, 
apically thickened with 4 apical bristles. Fore tarsomere 1 distinctly thickened, 1.3 times 
thicker than fore tibia, 0.75 times longer than fore tibia, 1.1 times as long as fore tarsomeres 
2-5 together. Fore tarsomere 1 without d but with distinct dorsal hairs. Mid tibia with 1 short 
thick av; apically with 4 bristles. Hind tibia with 2 long, thin pd and 3 thick av; apically with 3 
bristles (1 subapical pd rather long). Wing hyaline, slightly tinged brownish; pterostigma long 
and narrow, dark brown; veins dark brown. Halteres dark brown. 

Abdomen nearly straight, apically a little curved downward, dark brown with grey pollen 
except hypopygium blackish. Hypopygium nearly as thick as pregenital segments. Hairs and 
bristles on abdomen blackish to black. 

Male genitalia. Epandrial lamella sclerotized, with nearly truncate dorsal margin; surstylus 
very long spine-like. Cercus short thick with narrowed tip. Hypandrial process somewhat 
thickened at middle, then tapered toward tip. 
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Female. Unknown. 

Holotype. 3, China, Sichuan, Derong, Cirencuo, 4105 m, 16-VII-2019, Liang WANG 
(CAU) leg. 

Etymology. This specific epithet refers to the type locality Cirencuo. 

Diagnosis. Legs blackish. Fore tarsomere 1 distinctly thick. Surstylus very long spine-like. 
Epandrial lamella nearly truncate dorsally. 


Figure 2. Hilara cirencuoana sp. nov. A. Male habitus, lateral view; B. Male genitalia, lateral view; C. Male 
genitalia, posterior view; D. Surstylus, lateral view; E. Hypandrial process, posterior view. 


Remarks. The new species is somewhat similar to H. spina Li, Cui & Yang, 2010 from 
Hubei, but can be separated from the latter by the black thorax and hypandrial process not 
furcated. In H. spina, the thorax is yellow, and the hypandrial process is shallowly furcated at 
the extreme tip (Li et al. 2010). It can be separated from H. dorsiprocessa sp. nov. by the fore 
tarsomere 1 distinctly thickened and epandrial lamella dorsally weakly concave without the 
distinct dorsal process. 


3. Hilara dorsiprocessa sp. nov. (Fig. 3) 
Description. Male. Body length 3.9 mm. Wing length 4.4-4.5 mm. 
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Figure 3. Hilara dorsiprocessa sp. nov. A. Male habitus, lateral view; B. Male genitalia, lateral view; C. 
Male genitalia, posterior view; D. Surstylus, lateral view; E. Hypandrial process, posterior view. 


Head black with grey pollen; hairs and bristles black. Eyes dark brown, distinctly 
separated; ocellar tubercle weak, ocelli yellowish brown, with 2 long oc. Frons with 4 orb 
mostly short haired, just penultimate one long, bristle-like (nearly as long as oc). Antenna 
black except two basal segments blackish; 1st segment dorsally and 2nd segment apically 
with black hairs; 1st segment little longer than 2nd segment; 3rd segment long, subconical, 
2.0 times longer than wide; stylus 0.9 times as long as 3rd segment. Proboscis dark brown 
with blackish hairs, 0.7 times longer than head height; palpus dark brown with black hairs, 
with 2-3 very long ventral bristles. 

Thorax black with grey pollen; hairs and bristles black, bristles rather long. Pronotum 
with 1 long bristle laterally. 1 h, 1 ih, 1 ph, 3 npl; acr irregularly quadriseriate, dc uniseriate (2 
posteriormost dc long); 1 long presc, 1 sa, 1 psa; scutellum with two pairs of long sc. Legs 
entirely blackish. Hairs and bristles on legs black. Mid femur with 5-6 very long ad. Hind 
femur with dorsal bristles, with 6 long av on apical 2/3. Fore tibia with 4 long thick ad and 4 
long thin pd, apically thickened, with 5 apical bristles. Fore tarsomere 1 distinctly thickened, 
1.4 times thicker than fore tibia, 0.75 times longer than fore tibia, 1.1 times as long as fore 
tarsomeres 2-5 together. Fore tarsomere 1 without d. Mid tibia with 1 ad, 2 pd and 1 av; 
apically with 4 bristles. Hind tibia with 4-5 pd and 2-3 av; apically with 3 bristles (1 
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subapical pd rather long). Wing hyaline, indistinctly tinged brownish; pterostigma long and 
narrow, dark brown; veins dark brown. Halteres dark brown. 

Abdomen nearly straight, apically a little curved downward, dark brown with grey pollen 
except hypopygium mostly blackish. Hypopygium nearly as thick as pregenital segments. 
Hairs and bristles on abdomen blackish to black. 

Male genitalia. Epandrial lamella much wider than long, with large sclerotized dorsal 
process hiding apex of cercus; surstylus long spine-like with very thick base. Cercus short 
thick with narrow tip. Hypandrial process very long, somewhat thick rod-like with distinctly 
tapered tip. 

Female. Unknown. 

Holotype. 3, China, Sichuan, Derong, Cirencuo, 4105 m, 16-VII-2019, Liang WANG 
(CAU) leg. Paratype. 1ĝ, same data as holotype (CAU). 

Etymology. This specific epithet refers to the epandrial lamella having a large dorsal 
process. 

Diagnosis. 4 orb. Legs dark brown. Fore tarsomere 1 somewhat thick. Wing hyaline, 
indistinctly tinged brownish. Epandrial lamella with large sclerotized dorsal process hiding 
apex of cercus. Surstylus long, spine-like with very thick base. 

Remarks. This new species is somewhat similar to H. spina Li, Cui & Yang, 2010 from 
Hubei, but can be separated from the latter by the black thorax and hypandrial process not 
furcated. In H. spina, the thorax is yellow and the hypandrial process is shallowly furcated at 
the extreme tip (Li et al. 2010). It may be separated from H. cirencuoana sp. nov. by the fore 
tarsomere 1 weakly thickened and epandrial lamella with large, wide dorsal process. 


4. Hilara dorsispina sp. nov. (Fig. 4) 

Description. Male. Body length 4.2-4.4 mm. Wing length 4.8-4.9 mm. 

Head black with grey pollen; hairs and bristles black. Eyes dark brown, distinctly 
separated; ocellar tubercle weak, ocelli yellowish brown, with 2 very long oc. Frons with one 
row of 4-5 orb mostly short haired, just penultimate one long, bristle-like (nearly as long as 
oc). Antenna black except two basal segments blackish; 1st segment dorsally and 2nd segment 
apically with black hairs; 1st segment little longer than 2nd segment; 3rd segment long, 
subconical, 2.5 times longer than wide; stylus 0.9 times as long as 3rd segment. Proboscis 
dark brown with blackish hairs, 0.4-0.5 times as long as head height; palpus dark brown with 
black hairs, subapically with 1 very long ventral bristle. 

Thorax black with grey pollen; hairs and bristles black, bristles rather long. Pronotum with 
1 long bristle laterally. 1 h, 1 ih, 1 ph, 3 long npl; acr irregularly quadriseriate, dc uniseriate (2 
posteriormost dc long); 1 very long presc, 1 sa, 1 psa; scutellum with two pairs of long sc. 
Legs entirely blackish. Hairs and bristles on legs black. Mid femur with 5 long ad. Hind femur 
with dorsal bristles, with 6 long av on apical 2/3. Fore tibia with 5 mostly long thick ad and 5 
slightly short thin pd, apically thickened with 5 apical bristles. Fore tarsomere 1 distinctly 
thickened, 1.5 times thicker than fore tibia, 0.7 times longer than fore tibia, nearly as long as 
fore tarsomeres 2-5 together. Fore tarsomere 1 without d but with distinct dorsal hairs. Mid 
tibia with 1-2 ad, 3 pd and 2 av; apically with 4 bristles. Hind tibia with 5 pd and 3 av; 
apically with 3 bristles (1 subapical pd rather long). Wing hyaline, slightly tinged brownish; 
pterostigma long and narrow, dark brown; veins dark brown. Halteres dark brown. 
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Figure 4. Hilara dorsispina sp. nov. A. Male habitus, lateral view; B. Male genitalia, lateral view; C. Male 
genitalia, posterior view; D. Surstylus, lateral view; E. Hypandrial process, posterior view. 


Abdomen nearly straight, dark brown with grey pollen except hypopygium blackish. 
Hypopygium nearly as thick as pregenital segments. Hairs and bristles on abdomen blackish 
to black. 

Female. Unknown. 

Male genitalia. Epandrial lamella distinctly wider than long, dorsally slightly concave 
with long spine-like dorsal process; surstylus distinctly separated from epandrial lamella, long 
spine-like with thick base. Cercus short, thick, apically narrowed. Hypandrial process 
distinctly narrowed toward to tip. 

Female. Unknown. 

Holotype. 3, China, Sichuan, Derong, Cirencuo, 4105 m, 16-VII-2019, Liang WANG 
(CAU) leg. Paratypes. 2, same data as holotype (CAU). 

Etymology. This specific epithet refers to the epandrial lamella having a spine-like dorsal 
process. 

Diagnosis. 4-5 orb. Legs blackish. Fore tarsomere 1 rather thick. First flagellomere 
nearly as long as stylus. Hind femur with 6 long av on apical 2/3. Epandrial lamella with long 
spine-like dorsal process. Surstylus long, spine-like, with thick base. 

Remarks. This new species is somewhat similar to H. elongata Xiao, Dong & Yang, 
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2018 from Sichuan, but can be separated from the latter by the black thorax and hypandrial 
process not furcated at tip. In H. elongata, the thorax is yellow, and the hypandrial process is 
shallowly furcated at extreme tip (Xiao et al. 2018). H. elongata may be separated from H. 
dorsispina sp. nov. by the epandrial lamella having a long spine-like dorsal process and 
surstylus with the slightly thick base. 


5. Hilara striata Xiao, Dong & Yang, 2018 

Hilara striata Xiao, Dong & Yang, 2018: 605. Type locality: China: Sichuan, Pingwu, Laohegou 
Nature Reserve. 

Diagnosis. 7 orb. Antennal stylus 0.7 times as long as 3rd segment. Acr quadriseriate and 
sparse. Legs black except knees brownish yellow. Fore tarsomere 1 distinctly swollen without 
bristles. Surstylus short and strongly bent forward. 

Specimens examined. 2, China, Sichuan, Derong, Cirencuo, 4105 m, 16-VII-2019, 
Liang WANG (CAU) leg. 

Distribution. China (Sichuan). 


6. Hilara tenuispina sp. nov. (Fig. 5) 

Description. Male. Body length 4.2-4.7 mm. Wing length 4.5-5.5 mm. 

Head black with pale grey pollen; hairs and bristles black. Eyes dark brown, distinctly 
separated; ocellar tubercle weak, ocelli yellowish brown with 2 very long oc. Frons with one 
row of 5 orb mostly short haired, just penultimate one long, bristle-like (shorter than oc). 
Antenna black except two basal segments blackish; 1st segment dorsally and 2nd segment 
apically with black hairs; 1st segment little longer than 2nd segment; 3rd segment long, 
subconical, 2.4 times longer than wide; stylus 0.8 times as long as 3rd segment. Proboscis 
mostly dark brownish yellow with black hairs, 0.6 times as long as head height; palpus dark 
brown with black hairs, subapically with 1 very long ventral bristle. 

Thorax black with pale grey pollen; hairs and bristles black, bristles rather long. Pronotum 
with 1 long bristle laterally. 1 h, 1 ih, 1 ph longer than ih, 3 npl (anterior one slightly short); 
acr irregularly quadriseriate, dc uniseriate (2 posteriormost dc long); 1 very long presc, 1 sa, 1 
psa; scutellum with two pairs of sc, apical pair very long. Legs mostly dark brownish yellow, 
all coxae brownish yellow; fore tarsus dark brown, mid and hind tarsi brown to dark brown 
outward. Hairs and bristles on legs black, hairs short and bristles obvious. Mid femur with 3-5 
somewhat long ad. Hind femur without distinct dorsal bristles, with 1 preapical anterior bristle 
and 1-2 apical av. Fore tibia with 2-3 ad on basal half, apically slightly thickened, with 5 
apical bristles. Fore tarsomere 1 weakly thickened without dorsal bristle, 1.1 times thicker 
than fore tibia, 0.7 times longer than fore tibia, nearly as long as fore tarsomeres 2-5 together. 
Mid tibia with 1 av; apically with 4 bristles. Hind tibia with 1 ad, 34 pd and 2 av; apically 
with 3 bristles (1 subapical pd rather long). Wing hyaline, slightly tinged brownish; 
pterostigma long and narrow, dark brown; veins dark brown. Halteres brown. 

Abdomen nearly straight, apically slightly curved downward, dark brown with grey pollen 
except segments 1—4 dark yellow. Hypopygium distinctly thicker than pregenital segments. 
Hairs and bristles on abdomen blackish to black. 

Male genitalia. Epandrial lamella distinctly wider than long, convex dorsally; surstylus 
long finger-like, basally narrowly separated from epandrial lamella. Cercus thick with short 
narrow finger-like tip. Hypandrium much swollen, mostly exposed; hypandrial process mostly 


10 CAO etal. Five new species of Hilara from China 


exposed, long thick rod-like, apically bifurcated with thin and acute lateral process. 

Female. Body length 4.3-5.4 mm. Wing length 4.8-5.5 mm. 

Holotype. 3, China, Sichuan, Derong, Cirencuo, 4105 m, 16-VII-2019, Liang WANG 
(CAU) leg. Paratypes. 1329, same data as holotype (CAU) leg; 14, China, Sichuan, 
Xiangcheng, Maxionggou, 3843 m, 14-VII-2019, Liang WANG (CAU) leg. 

Etymology. This specific epithet refers to the hypandrial process with the thin acute lateral 
process apically. 


Figure 5. Hilara tenuispina sp. nov. A. Male habitus, lateral view; B. Male genitalia, lateral view; C. Male 
genitalia, posterior view; D. Surstylus, lateral view; E. Hypandrial process, posterior view. 


Diagnosis. Legs mostly dark brownish yellow, all coxae brownish yellow. Fore 
tarsomere 1 weakly thickened, dark brown. Male abdomen dark yellow basally. Surstylus 
apically weakly curved forward and flattened. Hypandrial process apically bifurcated with 
lateral process apically thin and acute. 

Remarks. This new species is somewhat similar to H. flavipalpis Xiao, Dong & Yang, 
2018 from Sichuan, but can be separated from the latter by the palpus dark brown and 
hypandrial process apically bifurcated. In H. flavipalpis, the palpus is dark yellow, and the 
hypandrial process is not furcated apically (Xiao et al. 2018). 
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